Rational improvement of cell-free protein synthesis.
Experimental design principles were applied on cell-free protein synthesis to optimize performance with regard to the expression yield and the incorporation efficiency of amino acid precursors. A versatile screening platform based on batch-mode cell-free expression and central composite design was used. The performance of different extracts (S12 and S30), the concentration dependence of key components and the effect of different additives were investigated. We find that the initial expression yield can be enhanced twofold to threefold in this manner. The improved conditions comprise a modified S12 extract, optimized concentrations of creatine phosphate and key amino acids, as well as introduction of ketoacid additives. Our results show that current cell-free expression technology is far from optimal and that higher yields and increased utilization of the provided precursors are attainable with further optimization.